Introduction
Formation control of multiple robots have drawn an extensive research attention in robotics and control community recently. The objective of formation control of multiple mobile robots is maintain a desired orientation and distance between two or more mobile robots. In this work we study two mobile robots. This area has a wide range of applications like transportation of large objects, surveillance, exploration, etc. The main advantages of formation control are reliability, adaptability, flexibility and perform complex missions and tasks that would be certainly impracticable for a single mobile robot.
The main approaches and strategies proposed in the literature for the formation control are Virtual structure, behavior based and leader-follower [3, 11, 12] . The virtual structure treats the entire formation as a single virtual rigid structure. By behavior based approach, several desired behaviors are prescribed for each robot, and the final action of each robot is derived by weighting the relative importance of each behavior. In the leader-follower approach, one of the robots is designated as the leader, with the rest being followers. The follower robots need to position themselves relative to the leader and maintain a desired relative position with respect to the leader.
The strategy analyzed in this work is the leader-follower approach. The system is a nonlinear dynamical system [10] and there are several control methods to control the system presented in literature like backstepping [4] , direct lyapunov method [11] , feedback linearization [7] , variable structure [8] , sliding mode [6] , neural network [5] and Fuzzy [13] . In this work, the control method to realize the leader-follower formation control is the SDRE (State-Dependent Riccati Equation).
System Modeling
The configuration of the system analyzed is showed in fig.1 [11] . X-Y is the ground coordinates and x-y is the Cartesian coordinates fixed of the leader robot. The modeling of the nonlinear dynamical system is [11] :
where e x = l xd -l x , e y = l yd -l y and e θ = θ F -θ L. Given v L, w L , l d and φ d (d means desired), we need to find the control inputs v F and w F in order to make l x →l xd , l y →l yd and e θ stable.
SDRE Control Method
SDRE (State-Dependent Riccati Equation) control method have drawn an extensive research attention in control community recently [1] . This strategy is very efficient for nonlinear feedback controllers. The method represents the nonlinear system in a linear structure that have state-dependent matrices and minimizes a quadratic performance index. The algorithm solves, for each point in the state space, a algebraic Riccati equation and statedependent. Because of this the method calls State-Dependent Riccati Equation.
Given the nonlinear system (1) to (5):
The system needs to be transformed in following form:
The feedback control law that minimizes the quadratic performance index [9] : 8) is:
The matrix P(X) can be obtained by the Riccati equation:
Q(X) e R(X) are project parameters and are positive definite.
Simulation Results
To analyze the performance of the controller we simulate three cases with the software Matlab. In the first case w L = 0, i.e., the leader's heading direction does not change. Analyzing the results of the simulations we can see that the proposed controller can achieve the desired formation, and the whole system is stable.
Conclusions and Future Works
In this work we presented a study concerning the modeling and formation control of a robotic system composed by two mobile robots, where one robot is the leader and the other is follower. The nonlinear dynamical system was controlled by the SDRE control method and the simulation results showed the efficiency of the control method.
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The main future works that could be realized is modeling the system with more than two robots, try another kind of control method and considering problems like obstacle avoidance in the environment and path planning.
